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The landscape is imported as two shapefiles and then rasterized by MetaConnect.
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• Patches: locates suitable habitats for the focal species. The carrying capacity 14 (inidividual/m²) can be assumed to be constant, or an optional shapefile of 15 carrying capacities can be provided. 16 • Costs: provides a coefficient (of rugosity) representing the ability of a given 17 species to move through each habitat type of the landscape. The higher the cost, 18 the harder to cross. Population dynamics is represented by a succession of individual states linked by transitions. 23 The user builds the species life-cycle by assembling "bubbles" representing the individual 24 7 state and "arrows" representing transition rules between individual states (Figure 1 , 2). The 1 "bubbles", hereafter regarded as classes, correspond to age classes, sex or anything that can be 2 defined as a group of individuals with the same demographic characteristics. Density 3 dependence can be scramble or contest and designed as a part of transitions. The mating 4 system can be chosen from monogamy, polygamy, polyandry and/or polygyny (Legendre et 5 al. 1999) . The demographic parameters (Table 1) can be patch-specific. Environmental 6 stochasticity has been included as random processes inducing normal variation around the 7 patch's mean value of demographic parameters truncated to realistic values set by the user. As 8 an example, the fecundity parameter follows a Poisson distribution (demographic 9 stochasticity) with parameter λ equal to the average fecundity ( ↝ ( ̅ )). The average 10 fecundity can vary from one patch to another and within simulation time steps following a 11 Gaussian distribution (Table 1) 
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LCP length less than the maximum dispersal distance), the probability to reach a 20 patch is inversely weighted by the LCP length (number of map cells crossed) or 21 cumulative cost (total cost of all map cells crossed). We also adapted the The model provides many forms of outputs based on focal species life history traits 20 and landscape maps, which are adaptable to various theoretical and applied contexts. The 21 outputs report the results at three levels at a frequency specified by the user, allowing Habitat patches were determined a priori based on expert assessment (figure 3 shows that the assignation to a second cluster does not differ significantly from a random 20 assignation, suggesting that only a single cluster exists or that the cluster 1 (north of the 21 Garonne) is poorly differentiated from cluster 2 between the Garonne and the high-speed 22 railway ( Figure 5 .C).
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Although the development of the industrial area and the building of the high-speed railway do 24 not directly threaten the E. calamita survival in the study site (all = 0) (figure 6.F), it will 25 1 By its structure, MetaConnect allows the user to take into account most of the requirements 2 necessary for a complete and flexible PVA and decision-making tool (i.e. metapopulation 3 dynamics and genetics) (Grimm et al. 2004; Baguette et al. 2013; Pe'er et al. 2013) .
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Currently, its main limitation comes from the landscape representation. In MetaConnect the 5 landscape is represented using the patch-matrix approach, in which a cell is a suitable habitat 6 or not. This approach will not be fully unrealistic for many species (Clobert et al. 2001 shown in our case study (figure 6.A-C), we provide an efficient tool to define habitat patches 23 (nodes of a graph) with predictions of the demographic module and dispersal functionality 24 between patches (graph's edges) with dispersal assessed from dispersal simulation or derived 25 from genetic estimates applicable from local to national scales and grid-based data. However, 1 further development of MetaConnect and the development of a specific toolbox will allow 2 that the graph does not model the metapopulation functioning as such, but to be used as a 3 powerful analytical tool preventing the graph-theoretic connectivity analysis from biases 4 described by Moilanen (2011) . 5 We conclude by highlighting the recent call for a new generation of models that begin to 6 provide predictive systems ecology (Evans, Norris & Benton 2012; Evans et al. 2013 
